Intraperitoneal addition of hyaluronan improves peritoneal dialysis efficiency.
It has been shown that hyaluronan (HA) can decrease peritoneal fluid absorption. It is not known, however, how various molecular weights and various concentrations of hyaluronan affect peritoneal fluid absorption rate. A study of 4-hour dwells, with frequent dialysate and blood sampling, was performed in male Sprague-Dawley rats (6-7 rats in each group) with 131I albumin as an intraperitoneal volume marker. Each rat was infused intraperitoneally with 25 mL of 1.5% glucose solution alone or 1.5% glucose solution containing hyaluronan at various molecular weights (MW-85 kD, 280 kD, 500 kD, and 4 MD) or containing hyaluronan of MW 500 kD at various concentrations (0.01%, 0.05%, 0.1%, 0.5%). Two additional groups were infused with 40 mL of 1.36% glucose dialysate alone or 1.36% glucose dialysate with 0.01% hyaluronan (MW 500 kD) to test the effect of hyaluronan when high dialysate fill volume was used. Addition of 0.01% hyaluronan significantly decreased peritoneal fluid absorption rate (K(E)) (by 22%, p < 0.01). The decrease was more marked with hyaluronan at high MW or high concentration, or with high dialysate fill volume. The net ultrafiltration tended to be higher in all hyaluronan groups compared to their control groups except in the 4 MD group; this difference was mainly due to a lower K(E) in all the hyaluronan groups. The direct lymphatic flow was significantly decreased in the 0.5% HA group. The transcapillary ultrafiltration rate (Qu) was significantly lower in the 4 MD group as compared to the control group. No difference in Qu was found between the other groups as compared to their control groups. (1) Intraperitoneal addition of hyaluronan may increase net peritoneal fluid removal, mainly because hyaluronan decreases peritoneal fluid absorption rate. The decrease was more marked when high dialysate fill volume was used, indicating that intraperitoneal addition of hyaluronan can prevent the decreased net ultrafiltration caused by an increase in dialysate fill volume. (2) The decrease in peritoneal fluid absorption rate may be both MW-dependent and concentration-dependent: that is, a higher MW as well as a higher concentration of hyaluronan result in a more marked decrease in peritoneal fluid absorption rate. (3) Low concentrations of high MW hyaluronan may also decrease Qu. However, Qu did not decrease when high concentrations of hyaluronan were used despite a significant decrease in peritoneal fluid absorption rate.